
How does one establish levels of health for communities? Are measurements
of morbidity adequate? These and other significant questions are
discussed in a provocative paper. The author suggests that the
increased prevalence of various chronic diseases is an
indication of better medical care, and proposes that new
means be developed to be used in evaluating the
efficacy of health care.

MEASURING COMMUNITY HEALTH LEVELS

Barkev S. Sanders, Ph.D., F.A.P.H.A.

THE frequently heard assumption that
Ta high morbidity rate in a community
connotes deficient health care would
seem plausible. In studying this assump-
tion, however, I have found no evidence
to substantiate it, and that is the nub of
the matter I would like to consider. As
an illustration, I shall use the Kit Car-
son County' morbidity study, one on
which I worked with several Public
Health Service colleagues.
The three main assumptions of this

survey were, first, that the findings
would provide a baseline of health.
Second, that subsequent provision of
more adequate health care designed to
fill the studied deficiencies would result
in decreased morbidity which measured
against the baseline would indicate the
gains. Third, whether these gains could
be attributed to the new program was
to be determined by comparing the
rate in the experimental community with
morbidity rates of neighboring commu-
nities used as controls.

For almost all chronic conditions we
found higher prevalence rates in Kit
Carson County than in other morbidity
surveys. For example, the comparatively
higher prevalence rates for all chronic
conditions, and for specific chronic dis-

eases for which data were available from
the National Health Survey (NHS),
were quite definite regardless of whether
the comparison was made with the na-
tional aggregates or with rural farm
areas. This is particularly significant
in that the schedule used and other
procedures adopted in the Kit Carson
County Survey differed little from NHS,
and the one main difference militated
against obtaining higher rates from Kit
Carson County.2 For a number of im-
portant chronic diseases, such as ma-
lignancies, allergic disorders, and gen-
eral arteriosclerosis, the rates obtained
from Kit Carson County Survey were
two or three times those obtained from
the Baltimore or Hunterdon County,
N. J., surveys conducted by the Com-
mission on Chronic Illness. Again, the
criteria used in these surveys were es-
sentially the same as in the Kit Carson
Survey.
Some public health workers were in-

clined to attribute these high rates to
the community's lack of interest in pre-
ventive health care. I am not able to
validate this interpretation, however,
nor does it seem consistent with other
criteria of health and health care avail-
able for Kit Carson County.3
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Infant mortality rates which were
considered the most sensitive index of
community health levels early in this
century give Kit Carson County an out-
standing health status. The county's
rate for the preceding ten years has
been about 10 per 1,000 live births.
This is far better than existing norms
here or abroad. The present national
average is about 25 per 1,000 live births
and the state with the lowest rate re-
ports about 20. No evidence of incom-
plete birth or death registration could
be discovered in the county at the time
of our survey.4 All deliveries are hos-
pital deliveries.

Kit Carson County had lower age-sex
standardized death rates from all dis-
eases than the national average or the
average for Colorado. This was also
true for heart diseases, despite the fact
that the prevalence of heart diseases
reported was much higher than that
obtained from other surveys. The
county prevalence rate for heart dis-
eases was almost twice that obtained by
the National Health Survey.5
The county's hospital and physician

utilization patterns were also more fa-
vorable than comparable measures for
urban communities of the United States,
as obtained by the National Health
Survey.6

In preventive health services, such
as prenatal care for expectant mothers
or immunization and vaccination, Kit
Carson County ranked above most com-
munities for which similar information
was available.7

Therefore, as far as the Kit Carson
County findings are concerned, the
higher prevalence rates for chronic con-
ditions could not be regarded as signify-
ing that this community was more negli-
gent in meeting its health needs than
other communities which had reported
lower prevalence rates for chronic con-
ditions. If anything, the reverse infer-
ence would seem more consistent with
the evidence.

Confronted with these findings, it is
natural to raise the question whether we
have any basis to assume that increased
health care would result in lower preva-
lence of chronic conditions. The absence
of any clear-cut evidence for such a re-
lationship, coupled with the fact that we
lack medical knowledge to prevent or
cure most of the chronic conditions preva-
lent today, gives us little justification to
believe that increased health care could
materially reduce the incidence or the
prevalence of morbidity. On the basis
of theoretical consideration and of avail-
able data that have bearing on this, I
have come to a diametrically opposite
conclusion as far as present conditions
in the United States are concerned.
We recognize that most of the numer-

ically important chronic conditions are
irreversible. While they cannot be
cured, they can be controlled in vary-
ing degrees. Nor do we yet know how
to prevent most of these conditions.

Improvement in health care would re-
sult in earlier diagnosis of chronic con-
ditions and consequent prolongation of
the life of these individuals. Both fac-
tors would tend to increase the preva-
lence of diseases and impairments in
the population. Moreover, as interest
in health increases, some conditions
previously overlooked are likely to be
considered as morbid. It would seem
more reasonable to presume, therefore,
that communities with adequate health
care would have a higher prevalence of
chronic morbidity than communities
where health care is inadequate and
the sick die earlier.
A number of colleagues have voiced

similar views. For instance, in a paper
presented at a Joint Meeting of the Bio-
metrics Society and the Statistics Section
of this Association 12 years ago, Sartwell
and Merrell" observed:
"Improvements in therapy may operate

either to shorten the course of a disease by
bringing about more speedy recovery or, in
diseases which may be controlled but not cured,
to lengthen the course by prolonging life.
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Diabetes mellitus is an example of the latter.
Although it cannot be documented, it is highly
probable that the prevalence of diabetes is
higher today than it was three decades ago,
owing to the effect of insulin. Moreover, the
trend of recorded crude mortality rates for
diabetes, and of age specific rates in the
older age groups, has been upward for many
years."9

The authors touch upon other ques-
tions that are germane to our present
discussion, but I shall not quote further,
although I would commend attention to
this article. I wish to elaborate on the
key idea of the above quotation-the
increased prevalence of a specific dis-
ease when medical intervention results
in prolongation of life.10

I have prepared for this audience a
table showing chronic diseases in the
order of their rates of prevalence. The
table is based on clinical examination
findings of a sample of the civilian non-
institutional population of Baltimore,
who consented to a physical examination
offered by the Commission on Chronic
Illness. The examination was part of
the effort by the commission to estab-
lish the prevalence rates of various
chronic diseases in the population.
The most prevalent condition listed

in the table is obesity." It is only in
recent years that public health workers
have become concerned with this con-
dition. Obesity as such is not regarded
as a disease, but it is associated with
a propensity to several diseases. In the
abstract, obesity is remediable. In ac-
tual practice, however, we have not yet
been able to motivate most of the indi-
viduals concerned to change their food
intake habits sufficiently to remedy this
condition. We have a comparable situa-
tion with respect to excessive cigarette
smoking and other practices inimical to
health.

Mental disorders are second in rank.
Without getting into any controversy,
we can all agree that before the develop-
ment of the tranquilizing drugs in the
mid-fifties we could do very little with

psychotic conditions. Even today, with
all the tranquilizers and shock therapy,
our achievements with respect to mental
diseases remain primarily palliative
rather than preventive or curative. I
say this with no intention of minimizing
the value of palliative treatment, or
the control of a disease, but merely to
emphasize the point that for most
chronic diseases increased health care
could mean increased prevalence.

Mental diseases, as a rule, are not
an immediate cause of death. However,
preventive and control measures against
diseases causing death have prolonged
life, including the lives of psychotic pa-
tients. In addition, by making it pos-
sible for the population to live longer,
we have increased the incidence of these
diseases, since their incidence increases
sharply with advanced age. Our main
point is, however, that there is an in-
crease in the age-specific prevalence
rate, independent of aging of the popu-
lation.

Third in order of prevalence are
heart diseases, which in combination
with associated vascular and renal dis-
eases account for over two-thirds of
all deaths today. Most of these dis-
eases are irreversible, but like diabetes
or tuberculosis12 many of them can
be controlled although to a lesser extent.
Improved health care is likely, therefore,
to result in an earlier diagnosis of the
condition. Earlier discovery of the dis-
ease coupled with better patient care in
many instances would prevent or delay
serious incapacitation and prolong life
without effecting a cure-again, increas-
ing prevalence.
One could go on down the list in

this fashion with respect to most chronic
conditions, such as arthritis, hyperten-
sion without heart involvement, even
neoplasms to a limited extent, anemias of
certain types, and so on.
From the nature and chronicity of

most of the prevalent diseases as shown
in Table 1, and on the basis of our
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Table 1-Chronic Diseases by Order of Prevalence per
from Clin"ical Examinations

1,000 Population, Obtained

Per cent of
Rate for Chronic Conditions
1,000 Cumulative

Rank Disease Population Per cent Per cent

(1) (2) (3) (4) (5)

All Diagnoses

1 Obesity
2 Mental disorders
3 Heart disease
4 Arthritis
5 Other diseases of female genital organs
6 Hypertension without heart involvement
7 Neoplasms
8 Hemorrhoids
9 Other symptoms, senility and ill-defined causes

10 Varicose veins of lower extremity
11 Hay fever, asthma, other allergies
12 Hernia of abdominal cavity
13 Syphilis
14 Orthopedic impairments not elsewhere

classified (except cerebral paralysis)
15 Low back strain
16 Diabetes mellitus
17 Anemia
18 Diseases of thyroid

19 Diseases of prostate
20 Cervicitis
21 Deafness and impaired hearing
22 Cataract (not causing blindness)
23 Diseases of gallbladder
24 Arteriosclerosis
25 Other diseases of circulatory system
26 All other diagnoses

1,566.5t
128.9
108.6
96.4
75.2
66.81:
66.4
54.9
53.7
50.8

43.7
41.5
36.6
36.5

33.8
30.1
26.7
26.0
24.6

22.2t
21.8i:
20.0
17.2
13.7
12.9
12.9

441.1

100.0

8.2
6.9
6.2
4.8
4.3
4.3
3.5
3.4
3.3

2.8
2.7
2.3
2.3

2.2
1.9
1.7
1.7
1.6

1.4
1.4
1.3
1.1
0.9
0.8
0.8

27.8

100.0

8.2
15.1
21.3
26.1
30.4
34.7
38.2
41.6
44-9
47.7
50.4
52.7
55.0

57.2
59.1
60.9
62.5
64.1

65.5
66.9
68.2
69.3
70.2
71.0
71.8

100.0

* Source: Commisson on Chronic Illness in the United State., Vol. IV, Chronic Illnes in a Large City. TheBaltimore Study. Cambridge, Mae..: Harvard University Prees. 1957; pp. 527-529. Table derived from a sample ofthe noninstitutionalized civilian population. The lit of disease has been abridged.
t The sum of the ratee will not equal this figure due to sex-specific adjustments which have been approximated.t Adjusted to total population by dividing the rate by 2.

available means to cope with them, we
believe one is justified to infer that im-
proved health care may result in:

a. Earlier and better diagnosis which will
increase the prevalence of recognized diseases
(the only type morbidity surveys would show);

b. Increased survival without cure of many
diseased individuals, thereby raising the age-
specific prevalence rates for many chronic
diseases and conditions;

c. Prolongation of life, increasing the pro-

portion of people in older ages with higher
susceptibility to chronic and degenerative dis-
eases, thus resulting in higher rates of disease
prevalence.

Aside from these factors operating on
the living population, there is the pos-
sibility that we may be increasing the
number of persons with a lower health
potential in the newborn population.
That is, as a result of more complete
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and adequate prenatal, natal, and post-
natal care a higher proportion of in-
fants with serious diseases and defects
are born and survive to reproduce."'
Whether there is such an adverse effect
on the genetic pool of our population
is difficult to assess, but this possibility
cannot be overlooked. In general, how-
ever, we health workers approach the
question of disease prevalence without
considering the possible genetic make-up
of the surviving populations. I do not
wish to overemphasize the importance
of genetic factors, as eugenists of the
Galton-Pearson School14 have done, but
it would be equally fallacious to ignore
them.
What little we know about the sub-

ject would lead one to surmise that in a
population in which 90 per cent of
conceptions result in live-born infants,
the health service requirements per in-
fant in infancy and manhood would be
greater than in one in which only 50
per cent result in live births to assure
the same level of healthfulness if such
equalization were attainable. By health-
fulness I mean here the common con-
notation, i.e., a low prevalence of mor-
bidity. In recent decades progressive
improvement in health care has resulted
in a higher survival of conceptions, and
of infants born to survive into produc-
tive years of life and to reproduce. Pres-
ent designs to measure adequacy of
health care by the volume of morbidity
make no provision for possible genetic
differences in the population groups-
nor for genetic changes in the virulence
of disease, which is another aspect that
warrants consideration, though not here.

It would seem uncritical to try to ap-
praise the effectiveness of health care
in terms of the extent of morbidity,
ignoring completely the possible genetic
differences in the health potential of
various population groups. As of now,
we have no effective way to allow for
these differences with any degree of
confidence. The least that the health

worker can do is to consider simul-
taneously the death rate with the mor-
bidity rate in the face of indications
that in American communities at this
time there is probably on the average
an inverse relationship between the
death rate and prevalence of disease.15

Assessment of morbidity in itself pre-
sents difficulties of quantification. It
would be preferable, therefore, if we
could substitute for it a more meaning-
ful and measurable dimension of health.
Perhaps the functional adequacy of an
individual to fulfill the role which a
healthy member of his age and sex is
expected to fulfill in his society might
be such a substitute. Some such ap-
proach as a first approximation seems
essential in any attempt to measure the
significance of health services, since in
human populations we cannot deal with
pure genetic strains as we do in animal
experiments to assess the therapeutic
efficacy of various drugs.

It is proposed, therefore, that we
develop a modified life table method
of analysis in measuring comparative
adequacy of health services for different
population groups. In such an analysis
we would not only determine for each
age the probability of survival, but also
the subsidiary probabilities of those sur-
viving on the basis of their functional
effectiveness. This would range from
individuals who are completely depend-
ent on others, even for carrying on their
daily living activities, to those fully
equipped to carry on with no apparent
handicaps all the functions character-
istic of their age and sex.

Ideally, one might begin such a life
table with a radix of 100,000 concep-
tions if and when that becomes prac-
tical.16 In such a table the first nu-
merical value of q would represent
the number of conceptions that did not
culminate in a live birth. The p would
represent the live births. But, instead of
being satisfied with p, by sample studies
and other information, we would try to
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subdivide the p into pI, P2.- * pn
The subgroups pi, P2, . . . pn would
represent the biological adequacy of
infants in the best way that we are able
to assess it now. In the course of the
first year of extrauterine life, if observa-
tional data can be obtained, we would
want to subdivide our q into qi, q2, - * -

qn, according to the respective p's. This
procedure could be carried out for each
age with such subdivisions along a
health gradient as our technical skills
permit. Were it possible to construct
tables of "effective life years" of this
sort, comparative health levels of dif-
ferent communities could be measured
in terms of productive man-years result-
ing from each cohort of conceptions. We
could attempt, through such an ap-
proach, to follow the entire continuum
of life. This method would have an
economic connotation, of course, and
might be standardized in terms of the
number of days on which the average
individual was able to engage in produc-
tive work as far as his mental and
physical capacity was concerned (not
necessarily for a paying job).17

Therefore, the community which de-
rives a higher number of productive
man-years per 100,000 conceptions will
be considered to have more adequate
health care even though, if our hypoth-
esis is valid, such a community would
have a higher age-specific morbidity rate
for different chronic diseases and con-
ditions. K

While work goes on toward develop-
ing data and methods for this sort of
analysis, there are intermediate ap-
proaches which might be helpful to-
ward a more meaningful comparison
of health levels of different communi-
ties.
An index of community preventive

health services is one example. Such a
comparative index could be developed by
the examination of appropriate samples
of individuals to determine the propor-
tion and the characteristics of those
without adequate immunity against dis-

1068

ease for which such measures are avail-
able. The determination of levels of
immunity wherever appropriate should
be on the basis of objective laboratory
procedures.

Age-sex ratios of known to unknown
disease is another type. The quality of
health care for different population
groups might also be assessed by de-
termining for different age-sex groups
the proportion of known pathological
conditions to those that are established
for the first time by one or more spe-
cially arranged clinical examinations.
Again, the procedure would be to se-
lect appropriate samples from each
community and give them one or more
physical examinations. To assure com-
parability, these examinations obviously
should be equally thorough and include
all other factors essential for uniform-
ity. Under such circumstances the higher
the proportion of previously unknown
conditions, the less adequate are the
health services of the community in
comparison to one with a lower ratio.

Disease-specific life table comparison
is a third method. Life table technics,
including the modified life table analy-
sis which I have proposed, can be used
for specific diseases. In such compari-
sons between different communities the
radix would consist of the number of
individuals known to have a specific
disease. The zero year in such a table
would represent the year of discovery
of the disease. The life table would in
each age-sex specific group show the sur-
vival rates of the diseased persons ac-
cording to their capacity to carry on ac-
tivities expected of them were they not
suffering from the disease. Other things
being equal, a community is judged to
have more adequate health services when
persons of a specified age-sex group
diagnosed to have a specific disease
yield a greater number of productive
man-years.

Early diagnosis is still another meas-
ure. With respect to diseases which
have well established clinical patterns
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and progression-a community where
most of the diagnosed cases are in their
incipient stage-would have more ade-
quate health services than one where
this is less often the case.

There are undoubtedly other useful
approaches and technics which can be
adopted to appraise, at least crudely, the
comparative adequacy of health care re-
ceived by different communities or
population groups. I am inclined to be-
lieve, however, that these are relatively
partial methods, and that it would be
worth our while to see what can be
done in developing the procedure of life
table analysis as I have suggested. In
the Public Health Service we are mak-
ing some exploratory efforts along these
lines, and would welcome help from
any quarter.

Summary
In my judgment, measurement of the

efficiency of health care should be made
in terms of its end product-namely, its
contribution to increasing the produc-
tive man-years from a given cohort,
and not in terms of efforts put forth
by health agencies, as is often done
when we judge the adequacy of care
by such units as the number of nursing
visits or the volume of expenditures.

I can appreciate the objection of
those who rebel against the idea of
measuring efficiency of health care in
terms of actual or potential increase in
economic productivity-that is, produc-
tive man-years. Nevertheless, I believe
this approach is justified. Since our re-
sources, i.e., inputs are determined in
economic units, it would seem legiti-
mate, indeed appropriate, to use a
similar unit to measure the end product.
Productive man-years approach this re-
quirement. Productive capacity is an
important index of health after child-
hood and before senium, and in gen-
eral, is more objectively determinable
than morbidity.

This recommended approach also

seems to be the desirable one since
health is one of the attributes for which
we can set no upper boundary. Super-
ficially, one might take the position that
whatever can be allotted toward better
health care is a gain.18 However, since
community resources are always limited
this determination may not be the best.
We all recognize that health care is
only one of many other requirements
essential for good health-proper nutri-
tion, recreation, rest, education, hous-
ing, and so on. We, as health workers,
therefore, need objective criteria in fix-
ing the optimum amount which a given
community should allocate to health
care so as to maximize the returns to
the community in terms of net increase
of what I may call disability-free, pro-
ductive life. Obviously, this optimum
will vary with changes in resources and
productive capacity of the community.
Thus we must be prepared to assess and
reassess this optimum point in terms
of measurable tangible criteria.

I appreciate that this goal is in the
distant future and even its attainment
would be only an approximation of
what we would like to measure. Never-
theless, should this not be a worthy aim
of public health workers who are in-
terested in assessing the adequacy of
community health care? To answer the
question of what constitutes adequate
health care for a community, we must
be able to identify the contribution
which that care makes, and the extent
to which a reallocation of resources is
required to maximize productive man-
years per life. This should be the acid
test in appraising the efficacy of health
services, and in determining whether a
community is making optimum outlays
for health care. The goal is difficult of
attainment, but the stakes are enormous
for our nation and for mankind.
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